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Abstract
&XUUHQWVFDOHVGRQRWUHÀHFWWKHPXOWLGLPHQVLRQDOQDWXUHRIHQYLURQPHQWDO
ORJLVWLFVSUDFWLFHV (/3VDQG WKXVFDQQRWDGHTXDWHO\PHDVXUH WKHHQWLUH
GRPDLQ RI LWV SUDFWLFHV LQ WKH VXSSO\ FKDLQ ,Q DQ DWWHPSW WR ILOO WKLV
JDS WKHSXUSRVHRI WKLVVWXG\ LV WRGHYHORSDYDOLGDQGUHOLDEOHVFDOH IRU
PHDVXULQJ(/3V%DVHGRQWKHUHOHYDQWOLWHUDWXUHWRJHWKHUZLWKWKHSUHYLRXV
H[SORUDWRU\UHVHDUFK(/3VDUHSURSRVHGDVWKUHHDSULRULGLPHQVLRQVLQWHUQDO
HQYLURQPHQWDOPDQDJHPHQW,(0HQYLURQPHQWDOVRXUFLQJDQGSDFNDJLQJ
(63DQGHQYLURQPHQWDOSURFHVVGHVLJQ(3':LWKGDWDFROOHFWHGIURP
.RUHDQ ORJLVWLFVFRPSDQLHV WZRPHDVXUHPHQWPRGHOVRI(/3VZHUH
V\VWHPLFDOO\DQDO\]HGE\XVLQJFRQILUPDWRU\ IDFWRUDQDO\VLV &)$7KH
UHVXOWVVKRZWKDWWKHYDOLGLW\DQGUHOLDELOLW\RIWKHVFDOHIRUPHDVXULQJ(/3V
DUHDGHTXDWHO\HVWDEOLVKHG6SHFLILFDOO\ WKUHHEDVLFGLPHQVLRQVLH ,(0
(63DQG(3'DUHZHOOVXLWHGIRUHYDOXDWLQJ(/3VDQGWKHSURSRVHGVHFRQG
RUGHUVWUXFWXUH LVDGHTXDWHO\VXSSRUWHGZLWK WKHV\VWHPDWLFDQGVFLHQWLILF
SURFHGXUHV7KHVH LQGLFDWH WKDW(/3VFDQEHFRQFHSWXDOL]HGDVDPXOWL
GLPHQVLRQDOPHDVXUHFRPSULVLQJ,(0(63DQG(3'
.H\ZRUGV(QYLURQPHQWDOORJLVWLFV3UDFWLFHPHDVXUHPHQW.RUHD
*UDGXDWH6WXGHQWRI,QKD8QLYHUVLW\.RUHD(PDLONLPQDOGD#QDYHUFRP)LUVW$XWKRU
3URIHVVRURI'RQJVHR8QLYHUVLW\.RUHD(PDLOFKKDQ#GRQJVHRDFNU&RUUHVSRQGLQJ$XWKRU
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I. Introduction
$VSXEOLFDZDUHQHVVRIHQYLURQPHQWDOLVVXHVKDVGUDPDWLFDOO\LQFUHDVHGLQ
UHFHQW\HDUVFRUSRUDWHHQYLURQPHQWDOVWUDWHJ\KDVHPHUJHGDVDQLPSRUWDQW
RUJDQL]DWLRQDOSKLORVRSK\WRUHVSRQGWRHQYLURQPHQWDO LPSDFWVZKLFKPD\
FUHDWH VHULRXVFRQVWUDLQWVRQFRUSRUDWH VXVWDLQDELOLW\ ,Q WKLVZD\ VXFK
HQYLURQPHQWDOVWUDWHJLHVKDYHJHQHUDOO\EHHQDVVXPHGWRFUHDWHDFRPSHWLWLYH
HGJHIRUD¿UPDQGWRKDYHDSRVLWLYHLPSDFWRQHQYLURQPHQWDOSHUIRUPDQFH
$VDUHVXOWLQWHJUDWLQJQDWXUDOHQYLURQPHQWLQWREXVLQHVVVWUDWHJ\KDVEHFRPH
LQFUHDVLQJO\LPSRUWDQWIRU¿UPVWRJDLQDQGPDLQWDLQVXVWDLQDEOHFRPSHWLWLYH
DGYDQWDJH
2(&',7)KDVVKRZQWKDW ORJLVWLFV LVRQHRI WKHVLJQLILFDQWVHFWRUV WKDW
FRQWULEXWHWRRYHUDOOJUHHQKRXVHJDV*+*HPLVVLRQVLQWKHZRUOG
LQ&RQYHUVHO\ LWZRXOGPHDQ WKDW WKLV DUHDKDVJUHDW SRWHQWLDO
RSSRUWXQLWLHV IRU ILUPV WRPLWLJDWHHQYLURQPHQWDO LPSDFW1RQHWKHOHVV
WKHUHKDVEHHQOHVVDWWHQWLRQSDLGWRWKHHQYLURQPHQWDOLVVXHVLQWKHORJLVWLFV
DUHD0RUHRYHU WKHUHKDVEHHQQRV\VWHPDWLFDWWHPSW WRPHDVXUHFRUSRUDWH
HQYLURQPHQWDO ORJLVWLFVSUDFWLFHV (/3V7RPHDVXUH(/3V LQ DKLJKO\
HIIHFWLYHZD\VRPHXVHIXODQGWHVWDEOHPXOWLLWHPPHDVXUHPHQWVFDOHVDUH
QHHGHG0DQ\RISDVW VWXGLHVRQHQYLURQPHQWDO ORJLVWLFVKRZHYHUKDYH
UHJDUGHG(/3VDVDVROHLQGLFDWRURUKDYHVLPSO\UHJDUGHGLWDVDQHOHPHQW
RIWKHGLPHQVLRQVWKDWFRQVWLWXWHJUHHQVXSSO\FKDLQPDQDJHPHQW*6&0
,QWKLVUHJDUGLWZRXOGEHDVVXPHGWKDWWKHUHPLJKWEHQRVSHFL¿FJXLGDQFH
IRUHVSHFLDOO\ ORJLVWLFVPDQDJHUV WRDGGUHVVHQYLURQPHQWDO LVVXHVDQG WR
SURDFWLYHO\UHVSRQGWRWKHVHLVVXHV
7KHUHIRUH DSSURSULDWHPHDVXUHPHQW VFDOHV IRU HYDOXDWLQJ(/3V DUH
FOHDUO\QHHGHG WRFRPSOHWH WKH UREXVW UHVHDUFKDVZHOODV WRDGYDQFH WKH
ERG\RINQRZOHGJH%DVHGRQWKH OLWHUDWXUH LQ ORJLVWLFVDQGHQYLURQPHQWDO
PDQDJHPHQW ZH DWWHPSW WR LQWURGXFHPXOWLLWHP(/3V VFDOHV WKDW
0LOHVDQG0XQLOODSS+DUWDQG'RZHOOS
3RUWHUDQGYDQGHU/LQGHSS
:XDQG'XQQSS*RQ]iOH]%HQLWRDQG*RQ]iOH]%HQLWRS
HJ*RQ]iOH]%HQLWRDQG*RQ]iOH]%HQLWR
HJ+ROWDQG*KREDGLDQ
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PD\EHXVHG WRKHOSHYDOXDWHHQYLURQPHQWDOSUDFWLFHV LQ WKLVDUHD7KLV
PHDVXUHPHQWLQVWUXPHQWZRXOGHQKDQFHWKHXQGHUVWDQGLQJRIKRZORJLVWLFV
PDQDJHUVDGGUHVVHQYLURQPHQWDO LVVXHVDQGKRZWKHVHPDQDJHUVIDFLOLWDWH
HQYLURQPHQWDOSUDFWLFHV WRPHHW WKHQHHGVRI FXVWRPHUVEHWWHU WKDQ WKH
FRPSHWLWRUV7DNHQ WRJHWKHUVXFKDQ LQVWUXPHQW LVQHFHVVDU\QRWRQO\IRU
SUDFWLWLRQHUVWRLQYHVWLJDWHDQGPDQDJHWKHLUFXUUHQWHQYLURQPHQWDODFWLYLWLHV
EXWDOVR IRU UHVHDUFKHUV WRGHILQHDQGFRQFHSWXDOL]H WKHGRPDLQRI(/3V
FRQVWUXFWV
*LYHQ WKH DERYH GLVFXVVLRQ WKLV SDSHU DWWHPSWV WR LQYHVWLJDWH WKH
(/3VFRQVWUXFWDQGGHYHORSDYDOLGDQG UHOLDEOHVFDOH IRUPHDVXULQJ WKH
HQYLURQPHQWDOSUDFWLFHDGRSWLRQ IURP WKH.RUHDQ ORJLVWLFV LQGXVWU\7R
DFKLHYH WKHVHZHILUVWSURYLGHDFRQFHSWXDOEDFNJURXQGRIPHDVXUHPHQW
LWHPVRI(/3V6SHFLILFDOO\ZHUHYLHZHQYLURQPHQWDO ORJLVWLFVDFWLYLWLHV LQ
WKH OLWHUDWXUHGHVFULELQJLWVDFWLYLWLHV WKDWKDYHSHUIRUPHGLQ6RXWK.RUHD
,QVHFWLRQZHILUVWSURSRVHKLHUDUFKLFDOIDFWRUVWUXFWXUHRI(/3VDQGWKH
SURFHVVRIPHDVXUHGHYHORSPHQWDQGGDWDFROOHFWLRQDUHWKHQGHVFULEHG$QG
WKHQVWDWLVWLFDODQDO\VLVZLOOEHV\VWHPLFDOO\ LOOXVWUDWHGLQVHFWLRQ,Q WKH
ILQDOVHFWLRQZHFRQFOXGHZLWK WKHRUHWLFDODQGSUDFWLFDO LPSOLFDWLRQVDQG
VHYHUDOUHVHDUFKOLPLWDWLRQVDUHDOVRGHVFULEHG
II. Literature review
1. Environmental logistics practices (ELPs)
7UDGLWLRQDOORJLVWLFVV\VWHPVHPSKDVL]HWRRQDUURZO\WKHQHHGWRPLQLPL]H
FRVWV DQGPD[LPL]H SURILWV LQ WKHLU RSHUDWLRQZKLOH HQYLURQPHQWDOO\
UHVSRQVLEOH ORJLVWLFVDGGVDQRWKHUREMHFWLYH LQWR WKDW WUDGLWLRQDO V\VWHP
PLQLPL]LQJQHJDWLYHHQYLURQPHQWDO LPSDFW ,Q WKLVVWXG\HQYLURQPHQWDO
ORJLVWLFVSUDFWLFHV (/3V UHIHU WRHQYLURQPHQWDODFWLYLWLHVXQGHUWDNHQE\
ORJLVWLFV¿UPVDFURVVWKHVXSSO\FKDLQUDQJLQJIURPLQWHUQDOHQYLURQPHQWDO
PDQDJHPHQWWRSDFNDJLQJZDUHKRXVLQJIUHLJKWWUDQVSRUWDWLRQDQGWRUHYHUVH
ORJLVWLFV7KHVHSUDFWLFHVPDLQO\IRFXVRQPLQLPL]LQJQHJDWLYHHQYLURQPHQWDO
:XDQG'XQQS
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LPSDFWVPD[LPL]LQJORJLVWLFVHI¿FLHQF\LQWKHVXSSO\FKDLQFRQWH[W
$VZHPHQWLRQHGHDUOLHUFRUSRUDWHHQYLURQPHQWDO VWUDWHJ\KDV UHFHQWO\
FRPHWRWKHIRUHDVDQHIIHFWLYHEXVLQHVVSKLORVRSK\DQGLWKDVEHHQNQRZQ
WKDWHQYLURQPHQWDOO\IULHQGO\ORJLVWLFVV\VWHPVPD\SURYLGHDJUHDWSRWHQWLDO
IRUFRQWULEXWLQJWRFRUSRUDWHHQYLURQPHQWDOSHUIRUPDQFH,QWKLVZD\PDQ\
SUHYLRXVUHVHDUFKHUVKDYHSURSRVHGDQGGHYHORSHGDYDULHW\RIPRGHOVDQG
IUDPHZRUNVIRUHYDOXDWLQJHQYLURQPHQWDO ORJLVWLFVVWUDWHJLHV0RUHGHWDLOHG
H[SODQDWLRQV DERXWPHDVXUHPHQW LVVXHV LQ WKH HQYLURQPHQWDO ORJLVWLFV
OLWHUDWXUHDUHDVIROORZV
6RPHDXWKRUVKDYHFRQFHSWXDOO\GHVFULEHGDGRPDLQRIORJLVWLFVDFWLYLWLHVLQ
WKHJUHHQVXSSO\FKDLQFRQWH[W:XDQG'XQQVSHFL¿HGWKHSUDFWLFDOGRPDLQ
RIHQYLURQPHQWDOO\UHVSRQVLEOHORJLVWLFVDFWLYLWLHV LQWKHVXSSO\FKDLQ WKH\
SURSRVHGVL[ W\SHVRI ORJLVWLFVHOHPHQWV WR LGHQWLI\FHUWDLQDFWLYLWLHV WKDW
PD\LQWHUIDFHZLWKWKHQDWXUDOHQYLURQPHQW,QWKHLUPRGHO WKHVHHOHPHQWV
LQFOXGHSXUFKDVLQJ LQERXQG ORJLVWLFV WUDQVIRUPDWLRQRXWERXQG ORJLVWLFV
PDUNHWLQJDQGDIWHUVDOHVVHUYLFH6DUNLVDOVRGHYHORSHGDVWUDWHJLFGHFLVLRQ
IUDPHZRUN IRU WKHJUHHQ VXSSO\FKDLQHYDOXDWLRQ DQG WKH\GHILQHG WKH
GRPDLQRI ORJLVWLFVDFWLYLWLHV LQWKHVXSSO\FKDLQSURFXUHPHQWSURGXFWLRQ
GLVWULEXWLRQUHYHUVHORJLVWLFVDQGSDFNDJLQJ
2Q WKHRWKHUKDQG WKHUHDUHD IHZPDWKHPDWLFDOPRGHOOLQJDSSURDFKHV
UHJDUGLQJHQYLURQPHQWDOPHDVXUHVH[SOLFLWO\GXULQJWKHRSWLPL]DWLRQSURFHVV
DW WKHVDPHWLPHDV WUDGLWLRQDOREMHFWLYHV4XDULJXDVL)URWD1HWRHWDO LQ
WKHLUVWXG\XVHGPXOWLREMHFWLYHRSWLPL]DWLRQWHFKQLTXHVIRUGHVLJQLQJDQG
HYDOXDWLQJVXVWDLQDEOH ORJLVWLFVQHWZRUNV7KHDXWKRUVH[SHFWHG WKDW WKLV
DSSURDFKPD\SURYLGHDQDSSURSULDWHIUDPHZRUNWRPHDVXUHHQYLURQPHQWDO
LPSDFW LQHDFKSKDVHRI WKHVXSSO\FKDLQ ,QDQRWKHUFDVH6XQGDUDNDQLHW
DOXVHGWKHORQJUDQJH/DJUDQJLDQDQDO\WLFDOPRGHO WRH[DPLQHWKHFDUERQ
IRRWSULQW DFURVV WKH VXSSO\FKDLQZKLFKPD\FRQWULEXWH WR WKHERG\RI
NQRZOHGJHLQJUHHQVXSSO\FKDLQPDQDJHPHQW*6&0
$VUHJDUGV WKHUROHRI ORJLVWLFV LQFRUSRUDWHHQYLURQPHQWDOVWUDWHJ\ WKHUH
:XDQG'XQQ
6DUNLV
1HWRHWDO
6XQGDUDNDQLHWDO
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ZHUHPDQ\VWXGLHVVKRZLQJKRZLPSRUWDQW ORJLVWLFVDFWLYLWLHVDUH LQDZD\
WKDWPLWLJDWHVWKHHQYLURQPHQWDOLPSDFW$URQVVRQDQG+XJH%URGLQIRFXVHG
RQFHUWDLQ ORJLVWLFVSUDFWLFHVVXFKDVFRQVROLGDWLRQPRGDOVHOHFWLRQDQG
GLVWULEXWLRQQHWZRUNGHVLJQ7KHQWKH\FRQGXFWHGWKUHHFDVHVWXGLHVWRVHH
KRZILUPVFRQWULEXWHWRHQYLURQPHQWDO LPSURYHPHQWHVSHFLDOO\WKURXJKWKH
VWUXFWXUDOFKDQJHVRI ORJLVWLFVQHWZRUN6LPLODUO\.RKQDQG+XJH%URGLQ
DOVRGHVFULEHGWZRFDVHVWXGLHV WRVKRZKRZHQYLURQPHQWDO LPSURYHPHQWV
FDQEHDFKLHYHGE\FKDQJLQJWUDQVSRUWÀRZVIURPGHFHQWUDOLVHGWRFHQWUDOLVHG
GLVWULEXWLRQV\VWHPV7KH\SRLQWHGRXWWKDWFHQWUDOLVHGGLVWULEXWLRQV\VWHP
RIWHQUHVXOWVLQDQLQFUHDVHRIWRWDOGLVWDQFHIRUWKHWUDQVSRUWZRUNEXWLWDOVR
KDVDSRVLWLYHLPSDFWRQWKHUHGXFLQJWUDQVSRUWZRUNE\LPSURYLQJVKLSPHQW
FRQVROLGDWLRQDQGUHGXFLQJHPHUJHQF\GHOLYHULHV
'HVSLWH WKHVHSUHYLRXVO\SURSRVHG IUDPHZRUNV DQGPRGHOV WKDW KDYH
LQFRUSRUDWHGYDULRXVGRPDLQVDQGFKDUDFWHULVWLFVRI(/3V WKHVH VWXGLHV
ZHUHQRWZLWKRXW OLPLWDWLRQV6SHFLILFDOO\SUHYLRXVO\FRQGXFWHGVWXGLHVGR
QRWUHÀHFWWKHPXOWLGLPHQVLRQDOQDWXUHRIHQYLURQPHQWDO ORJLVWLFVSUDFWLFHV
(/3VDQG LQ WXUQ LWFDQQRWDGHTXDWHO\PHDVXUH WKHHQWLUHGRPDLQRI LWV
SUDFWLFHV2QWRSRI WKDWQRQHKDYHHPSLULFDOO\DWWHPSWHG WRGHYHORSDQG
YDOLGDWHDVFDOHIRUHYDOXDWLQJWKHVHSUDFWLFHV7KLVVFDQWUHVHDUFKDUHDOHDGV
XVWRLQYHVWLJDWHUHOLDEOHPHDVXUHPHQWVFDOHIRUHYDOXDWLQJ(/3V:HH[SHFW
WKDWWKHSUHVHQWVWXG\PD\FRPSOHWHUREXVWHQYLURQPHQWDOORJLVWLFVUHVHDUFK
DQGIXUWKHUSURYLGHSURSHUJXLGDQFHIRUORJLVWLFVPDQDJHUVWRDGURLWO\UHVSRQG
WRWKHHQYLURQPHQWDOFKDOOHQJHV

2. Environmental logistics in South Korea
3XEOLFFRQFHUQDERXW WKHQDWXUDOHQYLURQPHQW LQ6RXWK.RUHD MXVWEHJDQ
WRHPHUJH LQ WKHHDUO\V8QWLO WKHQJRYHUQPHQWSROLFLHVSODFHG
WRSSULRULW\RQHFRQRPLFJURZWK+RZHYHU WKH.\RWR3URWRFRO FDOOLQJ
IRUGHYHORSHGQDWLRQV WRFXW*+*HPLVVLRQVKDVGULYHQ.RUHDQ WR WXUQ
LWVDWWHQWLRQ WR WKHQDWXUDOHQYLURQPHQW ,Q WKLVZD\FHQWUDOJRYHUQPHQW
$URQVVRQDQG+XJH%URGLQ
.RKQDQG+XJH%URGLQ
/HHS
7KH.\RWR3URWRFROFDOOHGIRUGHYHORSHGQDWLRQVWRFXW*+*HPLVVLRQVE\FRPSDUHGZLWKWKHVWDQGDUG\HDURIOHYHOV
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SURSRVHGDQDWLRQDOGHYHORSPHQW VWUDWHJ\ZKLFK LVFDOOHG³/RZ&DUERQ
*UHHQ*URZWK´LQ$XJXVW7KLVVWUDWHJ\UHIHUVWRDPHDQRIUHVSRQGLQJ
WRWKHHQYLURQPHQWDOFULVLVIRUWKHVXVWDLQDEOHGHYHORSPHQW,QDGGLWLRQWKH
3UHVLGHQWLDO&RPPLWWHHRQ*UHHQ*URZWK3&**ZDVFUHDWHGLQ)HEUXDU\
 DQG WKH*UHHQ*URZWK/DZ LV EHLQJGHOLEHUDWHG LQ WKH1DWLRQDO
$VVHPEO\7KHVSHFLILFPLVVLRQRI3&**LV WRVSUHDG WKHYLVLRQRIJUHHQ
JURZWKWRDOOVHFWRUVRIVRFLHW\LQDSUDFWLFDOIDVKLRQ
$FFRUGLQJ WR2(&',7)  WKH WUDQVSRUW VHFWRU DFFRXQWV IRU
SHUFHQWRIWRWDO&22HPLVVLRQVLQ.RUHDZKLFKLVWKHVHFRQGODUJHVWHPLWWHU
DIWHU WKHHQHUJ\LQ)RFXVLQJRQIUHLJKW WUDQVSRUW LWKDVQHDUO\
SHUFHQWRI WKH WRWDO WUDQVSRUW&22 HPLVVLRQV2Q WRSRI WKDWDOPRVW
DOOJRRGV WUDQVSRUWGHSHQGV ODUJHO\RQ WKHURDGVHFWRU RI WKH WRWDO
FDUJR WUDQVSRUWDWLRQTXDQWLW\ZKLFK LV UHJDUGHGDV WKHHQYLURQPHQWDOO\
LQHI¿FLHQWWUDQVSRUWPRGH0RUHRYHU WKHGHSHQGHQFHRQLWVURDGVHFWRUKDV
JUDGXDOO\JURZQRYHUWLPHZKLOHWKHSRUWLRQRIRWKHUFOHDQHUPRGHVVXFKDV
UDLOURDGDQGFRDVWDOVKLSSLQJDUHUHODWLYHO\GHFUHDVHG*LYHQWKHVLWXDWLRQV
WKHHQYLURQPHQWDOSUREOHPVFDXVHGE\DFWLYLWLHVLQWKHORJLVWLFVDUHDZRXOG
QRWEHXQGHUHVWLPDWHG
$VDUHVXOW WKHUH LVDJRYHUQPHQWHIIRUW WRUHGXFH*+*HPLVVLRQVIURP
IUHLJKW WUDQVSRUWZLWKYDULRXV VXSSRUWLQJ V\VWHPV$XJXVW WKH
0LQLVWU\RI/DQG7UDQVSRUWDQG0DULWLPH$IIDLUVLQWURGXFHGµJUHHQORJLVWLFV
SDUWQHUVKLS¶DQGµJUHHQORJLVWLFVFHUWLILFDWLRQV\VWHP¶WRSURYLGHEHQHILWV WR
ORJLVWLFV¿UPV7KHJUHHQORJLVWLFVSDUWQHUVKLSUHIHUVWRDMRLQWHIIRUWEHWZHHQ
FDUJRRZQHUVDQG ORJLVWLFVSOD\HUV WRUHGXFH&22HPLVVLRQV2QWKHRWKHU
KDQGWKHJUHHQORJLVWLFVFHUWL¿FDWLRQV\VWHPUHSUHVHQWVDJRYHUQPHQWSROLF\
WKDWSURYLGHV LQFHQWLYHV WRHQYLURQPHQWDOO\DXWKRUL]HG ORJLVWLFV ILUPV WR
UHGXFHHQHUJ\FRQVXPSWLRQ*RYHUQPHQWH[SHFWVWKDWWKHUHGXFWLRQRI*+*
HPLVVLRQVFDQEHDFKLHYHGXQGHUWKHVHV\VWHPV
3ROLF\PDNHUH[SHFWV WKDWERWKVXSSRUWLQJV\VWHPVDQGOHJLVODWLRQZRXOG
EULQJEHQH¿WWRDOOHYLDWHIUHLJKW¶VGHSHQGHQF\IURPWKHURDGVHFWRU7KDWLVWR
VD\LWFDQLQFUHDVHWKHFDSDFLW\RIWKHIUHLJKWUDLODQGFRDVWDOVKLSSLQJZKLFK
+ZDQJDQG3DUNS
.LPHWDOS
.LPHWDOS
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DUHEHLQJUHJDUGHGDVDPRUHHQHUJ\HI¿FLHQWDQGWKHHQYLURQPHQWDOO\IULHQGO\
WUDQVSRUWPRGH7KLVLVFDOOHGµPRGDOVKLIW¶WKDWFKDQJHVWUDQVSRUWPRGHIURP
GLUWLHUHJURDGWRFOHDQHUHJUDLOURDG)XUWKHUPRUHWKHVHSROLFLHVKDYH
EHHQUHJDUGHGDVRQHRIWKHWRSSULRULW\SURMHFWIRUUHGXFLQJORJLVWLFVUHODWHG
*+*HPLVVLRQVDQGWKHSROLF\LVQRZEHLQJSXVKHGIRUZDUGXQGHUWKHQDPH
RIJUHHQORJLVWLFVLQLWLDWLYH
7KHVHJRYHUQPHQWDOHIIRUWV WRZDUGVVXVWDLQDELOLW\KDYHDOVR OHG.RUHDQ
ORJLVWLFV ILUPV WRFRQVLGHUHQYLURQPHQWDO LVVXHV$FFRUGLQJ WR WKH UHSRUW
FRQGXFWHGE\ WKH.RUHD&KDPEHURI&RPPHUFHDQG ,QGXVWU\ .&&, LQ
DZDUHQHVVRIWKH.RUHDQORJLVWLFVLQGXVWU\IRUWKHQDWXUDOHQYLURQPHQW
KDVJUDGXDOO\JURZQRYHU WLPHDERXWSHUFHQWRI WRWDOUHVSRQGHQWV
ORJLVWLFVUHODWHG ILUPVKDYHVSHFLILHG WHDPVRUHPSOR\HHV IRUPDQDJLQJ
WKHVHHQYLURQPHQWDOLVVXHV'RQJEX([SUHVVIRUH[DPSOHZKLFKLVDOHDGLQJ
LQWHJUDWHGORJLVWLFVILUPLQ.RUHDIRUPHGDWDVNIRUFHWHDPIRUUHVSRQGLQJ
WRHQYLURQPHQWDOLVVXHVDQGWKH\KDYHPHWWRJHWKHUDWOHDVWRQFHDPRQWKWR
GLVFXVVVXFFHVVIXO(/3V,QDGGLWLRQWKHUHSRUWKDVVKRZQWKDWPRVWORJLVWLFV
ILUPVKDYHFRQVLGHUHGWKHDGRSWLRQRI(/3VHVSHFLDOO\ LQIUHLJKW WUDQVSRUW
HI¿FLHQF\DQGUHYHUVHORJLVWLFVSUDFWLFHV
III. Methodology
1. Proposed factor structure for ELPs
&RPELQLQJILQGLQJVIURPWKHUHYLHZRIHQYLURQPHQWDO ORJLVWLFV OLWHUDWXUH
DQGEDVHGRQWKHSUHYLRXVH[SORUDWRU\VWXG\ZHSURSRVHDKLHUDUFKLFDOIDFWRU
VWUXFWXUHRI(/3V WKDW LVFRPSULVHGRI WKUHHXQGHUO\LQJVXEGLPHQVLRQV
LQWHUQDOHQYLURQPHQWDOPDQDJHPHQW ,(0HQYLURQPHQWDO VRXUFLQJDQG
SDFNDJLQJ(63DQGHQYLURQPHQWDOSURFHVVGHVLJQ(3'VHH)LJXUH
7KHUDWLRQDOHIRUWKHKLHUDUFKLFDOIDFWRUVWUXFWXUHLVDVIROORZV(YHQWKRXJK
WKHOLWHUDWXUHKDYHGHVFULEHGYDULRXVORJLVWLFVDFWLYLWLHVWKDWLQWHUIDFHZLWKWKH
QDWXUDOHQYLURQPHQWLQWKHVXSSO\FKDLQDQHPSLULFDOH[DPLQDWLRQWRGHYHORS
DQGYDOLGDWHDVFDOHIRUHYDOXDWLQJHQYLURQPHQWDO ORJLVWLFVSUDFWLFHV(/3V
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KDV\HWWREHIXOO\LQYHVWLJDWHG)XUWKHUPRUHDOWKRXJKORJLVWLFVDFWLYLWLHVDUH
GLYHUVH LQHDFKSKDVHRI WKHVXSSO\FKDLQSUHYLRXVVWXGLHVKDYHUHJDUGHG
(/3VDVDQHOHPHQWRI*6&0GLPHQVLRQVRUDVDVROHLQGLFDWRU
7KH¿UVWSURSRVHGGLPHQVLRQLV,(0,WKDVEHHQDUJXHGWKDWHQYLURQPHQWDO
HPLVVLRQVFDQEHSUHYHQWHGE\ WKHFRPELQDWLRQRI LQWHUQDOPDQDJHPHQW
HIIRUWVVXFKDVHQYLURQPHQWDODXGLWV\VWHP,QDGGLWLRQSURSHULQIRUPDWLRQ
DERXWHQYLURQPHQWDOLVVXHVFDQEHSURYLGHGE\IXUWKHUFRPELQDWLRQVSHFL¿HG
WHDPRUGHSDUWPHQWIRUPDQDJLQJHQYLURQPHQWDOLVVXHVHVWDEOLVKPHQWRIORQJ
WHUPHQYLURQPHQWDOREMHFWVDQGSXEOLFDWLRQRIHQYLURQPHQWDOUHSRUW6XFK
LQIRUPDWLRQKHOSVWRUHGXFHHQYLURQPHQWDOSROOXWLRQVLQDQHI¿FLHQWZD\
)LJXUH!3URSRVHGVXEGLPHQVLRQVRI(/3V
1RWH(QYLURQPHQWDOORJLVWLFVSUDFWLFHV(/3V,QWHUQDOHQYLURQPHQWDOPDQDJHPHQW,(0
(QYLURQPHQWDOVRXUFLQJDQGSDFNDJLQJ(63(QYLURQPHQWDOSURFHVVGHVLJQ(3'
)RUH[DPSOH<RQJPD/RJLVZKLFK LVRQHRI WKHSUHPLHU WKLUGSDUW\
ORJLVWLFV 3/FRPSDQLHV LQ6RXWK.RUHDKDVGHYHORSHG WKHLURZQDXGLW
V\VWHPWRUHGXFH&22HPLVVLRQ7KH\PD\SURYLGHDGLIIHUHQWLDWHGVHUYLFHWR
WKHRZQHURIJRRGVWKURXJKWKHGHYHORSPHQWRIWKLVV\VWHPWKXVDFKLHYLQJ
WKHLUHQYLURQPHQWDOSHUIRUPDQFH
2XU VHFRQG SURSRVHG GLPHQVLRQ LV(63(QYLURQPHQWDO SXUFKDVLQJ
HJ+ROWDQG*KREDGLDQ
HJ*RQ]iOH]%HQLWRDQG*RQ]iOH]%HQLWR/LQDQG+R
)HUQiQGH]HWDOS
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UHIHUV WR WKHSXUFKDVLQJDFWLYLWLHVZKLFK LQFOXGH WKHSROOXWLRQ UHGXFWLRQ
UHXVHDQGUHF\FOLQJRI WKHPDWHULDOV ,QRUGHU WRHQKDQFHWKHVHDFWLYLWLHV
HQYLURQPHQWDOO\DXWKRUL]HGVXSSOLHUVDUHLPSRUWDQWGXHWRWKHIDFWWKDWWKHVH
DFWLYLWLHVPD\GHSHQGRQWKHVHOHFWLRQRIWKRVHVXSSOLHUV,WKDVEHHQNQRZQ
WKDWHQYLURQPHQWDOSXUFKDVLQJFDQDOVRFRQWULEXWH WR WKHGHYHORSPHQWRI
HQYLURQPHQWDOSDFNDJLQJSUDFWLFHV%HWWHUSDFNDJLQJPD\UHGXFHPDWHULDO
XVDJHZKLOHDWWKHVDPHWLPHLQFUHDVLQJVSDFHXWLOL]DWLRQ

7DEOH!0HDVXUHPHQWLWHPVIRUHQYLURQPHQWDOORJLVWLFVSUDFWLFHV(/3V
,WHPV<RXURUJDQL]DWLRQV 0HDQ 6'
,QWHUQDOHQYLURQPHQWDOPDQDJHPHQW,(0  
%XLOGLQJJUHHQSDUWQHUVKLSZLWKRWKHUSOD\HUV  
$GRSWLQJVWDQGDUGL]HGJUHHQKRXVHJDV*+*DXGLWV\VWHP  
%XLOGLQJVSHFL¿FWHDPRUGHSDUWPHQWIRUHQYLURQPHQWDOLVVXHV  
(VWDEOLVKLQJORQJWHUPHQYLURQPHQWDOREMHFWLYHV  
3XEOLVKLQJSHULRGLFHQYLURQPHQWDOUHSRUW  
(QYLURQPHQWDOVRXUFLQJDQGSDFNDJLQJ(63  
3XUFKDVLQJHQYLURQPHQWDOO\IULHQGO\SURGXFWVDQGPDWHULDOV  
$GRSWLQJHQYLURQPHQWDOFULWHULDLQVXSSOLHUVHOHFWLRQ  
8WLOL]LQJUHF\FODEOHDQGUHXVDEOHRXWHUSDFNDJLQJLQORJLVWLFVSURFHVV  
8WLOL]LQJHFRORJLFDOPDWHULDOVIRULQQHUSDFNDJLQJ  
(QYLURQPHQWDOSURFHVVGHVLJQ(3'  
3XUVXLQJORJLVWLFVSURFHVVUDWLRQDOL]DWLRQE\XVLQJ/,6DQG,7  
'HVLJQLQJUHYHUVHORJLVWLFVSURFHVVIRUUHXVHUHF\FOHDQGUHWXUQDEOH  
%XLOGLQJRUGHVLJQLQJVXVWDLQDEOHZDUHKRXVH  
3XUVXLQJPRGDOVKLIW±WUDQVIHUULQJIUHLJKWWRJUHHQHUPRGHV  
&KDQJLQJIDFLOLW\ORFDWLRQIRUHQYLURQPHQWDOO\RULHQWHGORJLVWLFVQHWZRUN  
$GRSWLQJXQLWORDGV\VWHP8/6WKURXJKORJLVWLFVVWDQGDUGL]DWLRQ  

&DUWHUHWDOS
:XDQG'XQQSS
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7KH WKLUGGLPHQVLRQZHSURSRVH LV(3'7UDGLWLRQDO ORJLVWLFV V\VWHP
ZKLFKRQO\ IRFXVHVRQ ORJLVWLFVHIILFLHQF\FUHDWHVDQHQRUPRXVDPRXQW
RIZDVWHGHQHUJ\3URFHVVRSWLPL]DWLRQKRZHYHU FDQVDYH WKHVHHQHUJ\
DVVXPSWLRQVZKLOHLQFUHDVLQJLWVHI¿FLHQF\WKDWPD\OHDGWRSRVLWLYHLPSDFW
RQHQYLURQPHQWDOSHUIRUPDQFH0RUHRYHU LWKDVEHHQ VKRZQ WKDW WKRVH
FKDQJHVRIORJLVWLFVVWUXFWXUHUHGXFHWKHHQYLURQPHQWDOLPSDFW,QSDUWLFXODU
OLWHUDWXUHVKDYH LOOXVWUDWHG WKDWPRGDO VKLIW UHYHUVH ORJLVWLFVGHVLJQLQJ
VXVWDLQDEOHZDUHKRXVHDQGIDFLOLW\ORFDWLRQWRZDUGVVXVWDLQDELOLW\DUHNQRZQ
DVPRVWLQÀXHQWLDOORJLVWLFVDFWLYLWLHVIRUPLWLJDWLQJHQYLURQPHQWDOLPSDFWV
2. Scale development
:HILUVWGHYHORSHGD OLVWRIPHDVXUHPHQW LWHPVRI(/3VEDVHGRQWKH
HQYLURQPHQWDOUHODWHGORJLVWLFVOLWHUDWXUHDQGDQLQWHUYLHZZLWKSUDFWLWLRQHUV
LQWKH.RUHDQORJLVWLFVLQGXVWU\3UHOLPLQDU\YHUVLRQRIWKHTXHVWLRQQDLUHZDV
WKHQUHYLHZHGE\DFDGHPLFDQG LQGXVWULDOH[SHUWV WRFODULI\ WKHZRUGLQJV
LQ WKHPHDVXUHPHQW LWHPV ,Q WKLVSURFHVVVRPH LWHPVZHUHVXEVHTXHQWO\
PRGLILHG QHZO\GHYHORSHGDQGGLVFDUGHG7KH ILQDO YHUVLRQRI VXUYH\
LQVWUXPHQWIRU(/3VZDVWKHQSUHVHQWHGWRHOLFLWPDQDJHULDOSHUFHSWLRQZLWK
HQYLURQPHQWDOSUDFWLFHV LQ WKH.RUHDQ ORJLVWLFV LQGXVWU\7KLVSURFHGXUH
HQVXUHFRQWHQWYDOLGLW\DQGIDFHYDOLGLW\RIWKHPHDVXUHPHQWLWHPV
$IWHUJRLQJWKURXJKWKHDERYHSURFHGXUHWKHOLVWRIPHDVXUHPHQWLWHPV
RI(/3VZDVGHYHORSHGLWHPVIRU,(0LWHPVIRU(63DQGLWHPVIRU
(3'VHH7DEOH(DFKLWHPZDVUDWHGRQD¿YHSRLQW/LNHUWVFDOHQRW
FRQVLGHULQJLWDWDOOSODQQLQJWRFRQVLGHULWFRQVLGHULQJLWFXUUHQWO\
LQLWLDWLQJ LPSOHPHQWDWLRQ LPSOHPHQWLQJVXFFHVVIXOO\DFFRUGLQJ WR WKH
IROORZLQJTXHVWLRQ³SOHDVHDVVHVV WKHGHJUHH WRZKLFK\RXKDYHDGRSWHG
RU LPSOHPHQWHG WKH IROORZLQJHQYLURQPHQWDO ORJLVWLFVDFWLYLWLHV LQ\RXU
FRPSDQ\´
3. Data collection
2XUWDUJHWUHVSRQGHQWVDUH.RUHDQORJLVWLFV¿UPVLQFOXGLQJORJLVWLFVVHUYLFH
$UURQVRQDQG+XJH%URGLQS
:XDQG'XQQ)HUQiQGH]HWDO$URQVVRQDQG+XJH%URGLQ*RQ]iOH]%HQLWRDQG*RQ]iOH]%HQLWR
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SURYLGHU ORJLVWLFVVXEVLGLDULHVRUGHSDUWPHQWVRIPDQXIDFWXUHUDQGUHWDLOHU
DQGZKROHVDOHUZKRSRVVHVVDW OHDVWRQHRUPRUHIUHLJKWHUVDQGIDFLOLWLHV
7KRVHWDUJHWHGUHVSRQGHQWVZHUHLGHQWLILHGIURPWKHOLVWRIPHPEHU.RUHD
,QWHJUDWHG/RJLVWLFV$VVRFLDWLRQ.,/$.RUHD7UDQVSRUW,QVWLWXWH.27,
.RUHD0DULWLPH ,QVWLWXWH .0,.RUHD3URGXFWLYLW\&HQWHU .3&DQG
ORJLVWLFV0%$DQG*OREDO/RJLVWLFV0DQDJHPHQW3URJUDP*/03LQ,QKD
8QLYHUVLW\
,Q WKHVWXG\GDWDFROOHFWLRQZDVFRQGXFWHGWKURXJKWZRVWHSDSSURDFKHV
,QWKH¿UVWVWHSWKH¿QDOYHUVLRQRITXHVWLRQQDLUHVZDVGLVWULEXWHGWRVWXGHQWV
HQUROOHGLQWKHORJLVWLFV0%$SURJUDPDQG*/03LQ,QKD8QLYHUVLW\$VD
UHVXOWRXWRIDWRWDORIVXUYH\TXHVWLRQQDLUHVZDVHPDLOHGDSSOLFDEOH
TXHVWLRQQDLUHVVDPSOHZHUHUHWXUQHG,QWKHVHFRQGVWHSZHXVHGDUDQGRP
HPDLOLQJVXUYH\WR ORJLVWLFVILUPVWRVHFXUHDPRUHUHSUHVHQWDWLYHVDPSOH
2I WKHHPDLOHG VXUYH\V IROORZHGE\ WHOHSKRQHFDOOVFRPSOHWHG
TXHVWLRQQDLUHVVDPSOHZHUHUHWXUQHGIRUWKHDQDO\VLV
7RHQVXUHGDWDTXDOLW\ZH ILUVWSHUIRUPHGD tWHVW WR FRPSDUH VDPSOH
SURSHUWLHVRI WKHWZRVDPSOHVVDPSOHVIURP,QKDPHPEHUVLHVDPSOH
DQGIURPRWKHUVLHVDPSOH7KHUHVXOWLQGLFDWHVWKDWWKHUHZHUHQR
VWDWLVWLFDOGLIIHUHQFHVEHWZHHQWZRJURXSVLQDOOPHDVXUHPHQWLWHPVDWD
¿YHSHUFHQWOHYHORIVLJQL¿FDQFH,WDSSHDUVWKDWLW LVUHDVRQDEOHWRFRPELQH
WKHVDPSOHVIURPGLIIHUHQWJURXSVLQWRRQHDSSOLFDEOHVDPSOHJURXSIRU WKH
GDWDDQDO\VLV
:HWKHQGLYLGHGVXUYH\UHVSRQGHQWVLQWRIRXUJURXSVUDQJLQJIURP¿UVW
WRIRXUWKTXDUWLOHRIUHVSRQGHQWV WR WHVWDSRWHQWLDOQRQUHVSRQGHQWELDVRI
GDWD$VDUHVXOWWKHUHZHUHQRVWDWLVWLFDOO\VLJQL¿FDQWGLIIHUHQFHVLQWKHPHDQ
YDOXHRI WKHLWHPVEHWZHHQHDUO\¿UVWTXDUWLOHRIUHVSRQGHQWVDQGODWHU
ODVWTXDUWLOHRIUHVSRQGHQWVJURXSVLQGLFDWLQJWKDWWKHQRQUHVSRQVHELDVZDV
QRWDPDMRUSUREOHPLQWKLVVWXG\*LYHQWKHWHVWUHVXOWVPXOWLSOHUHVSRQVHV
IURPWKHVDPHFRPSDQLHVZHUHDJJUHJDWHGLQWRRQHRUJDQL]DWLRQDOUHVSRQVH
WKHWRWDOVDPSOHFDVHRIWKLVVWXG\ZDVUHGXFHGWR
2XUVXUYH\UHVSRQGHQWVZHUHPDLQO\IURPORJLVWLFVPDQDJHUVZKRZRUN
DW WKHGLIIHUHQW W\SHVRIEXVLQHVV ORJLVWLFVVHUYLFHSURYLGHU 
$UPVWURQJDQG2YHUWRQ
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ORJLVWLFV VXEVLGLDULHV RU GHSDUWPHQWVRIPDQXIDFWXUHU   DQG
UHWDLOHUDQGZKROHVDOHU,QDGGLWLRQDYHUDJHZRUNH[SHULHQFHRI
UHVSRQGHQWVZDVURXJKO\\HDUVLQGLFDWLQJWKDWWKHUHVSRQGHQWVZHUHVDLGWR
SRVVHVVPDQDJHULDOH[SHULHQFHDW WKHPLGGOHDQGXSSHUPDQDJHPHQWOHYHOV
,QWHUPVRIRUJDQL]DWLRQDOVL]HSHUFHQWZDVOHVVWKDQHPSOR\HHVZKLOH
SHUFHQWZDV ODUJHU WKDQHPSOR\HHV7KH UDQJH IURP WR
DFFRXQWHGIRUDERXWSHUFHQWIURPWRLOOXVWUDWHGQHDUO\SHUFHQW
DQGIURPWRGHPRQVWUDWHGDSSUR[LPDWHO\SHUFHQW
IV. Results
1. Preliminary evaluation for the ELPs instrument
OQWKHEDVLVRIWKHUHOHYDQWHQYLURQPHQWDOORJLVWLFVOLWHUDWXUHDQGWKHSUHYLRXV
H[SORUDWRU\UHVHDUFKZHFRQFHSWXDOL]HG(/3VDVWKUHHGLVWLQFWGLPHQVLRQV
LQFOXGLQJLQWHUQDOHQYLURQPHQWDOPDQDJHPHQW,(0HQYLURQPHQWDOVRXUFLQJ
DQGSDFNDJLQJ(63DQGHQYLURQPHQWDOSURFHVVGHVLJQ(3''HVFULSWLYH
VWDWLVWLFV IRUHDFK(/3VGLPHQVLRQDUHSUHVHQWHG LQ7DEOH ,QSDUWLFXODU
LWVHHPVWKDW WKHOHYHORIFRQVLGHUDWLRQRI,(0PHDQ,(0
(3'DQG(3'LVUHODWLYHO\ORZHUWKDQRWKHUSUDFWLFHV7KLV
PHDQVWKDW.RUHDQORJLVWLFVFRPSDQLHVDUHUHOXFWDQWWRDGRSWWKHVHSUDFWLFHV
EHFDXVHRIWKHFRQFHUQVDERXWLQYHVWPHQWDQGLWVUHFRYHU\
3UHOLPLQDU\HYDOXDWLRQRI WKH(/3V LQVWUXPHQWZDVDFFRPSOLVKHGE\DQ
H[DPLQDWLRQRILWHPWRWRWDOFRUUHODWLRQDQDO\VLVLQHDFKVXEGLPHQVLRQLH
,(0(63DQG(3' ,Q WKLVDQDO\VLVPHDVXUHPHQW LWHPV WKDWKDYH ORZ
LWHPWRWRWDOFRUUHODWLRQFRHI¿FLHQWVORZHUWKDQZHUHGHOHWHGWRHQVXUH
GDWDTXDOLW\%DVHGRQWKLVSUHOLPLQDU\H[DPLQDWLRQWZRPHDVXUHPHQWLWHPV
LWHPV1RDQG1RZHUHGHOHWHG
*XLGHG E\ UHVXOWV IURP WKH SUHOLPLQDU\ WHVW FRQILUPDWRU\ IDFWRU
DQDO\VLV &$)ZDV SHUIRUPHG WR IXUWKHU HOLPLQDWH LWHPV WKDW GLVWXUE
XQLGLPHQVLRQDOLW\LQHDFKFRQVWUXFW,WKDVEHHQNQRZQWKDW&)$LVXVHGWR
WHVWKRZZHOOPHDVXUHGYDULDEOHVUHSUHVHQWDVPDOOHUQXPEHURIXQREVHUYHG
RUODWHQWYDULDEOHV)XUWKHUPRUH&)$SURYLGHVDPRUHULJRURXVLQWHUSUHWDWLRQ
.LP
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RIGLPHQVLRQDOLW\WKDQH[SORUDWRU\IDFWRUDQDO\VLV()$%DVHGRQWKH&)$
UHVXOWVDGGLWLRQDO LWHPVZHUHGHOHWHGLWHPV1R1RIRU WKHGDWD
DQDO\VLVOHDYLQJLWHPVLWHPVIRU,(0LWHPVIRU(63DQGLWHPVIRU
(3'DVVKRZQLQ7DEOH
2. Validity and reliability of the ELPs scale
&RQVWUXFWUHOLDELOLW\LVVLPLODUWR&URQEDFK¶VDOSKDDQGERWKYDOXHVUHÀHFW
LQWHUQDOFRQVLVWHQF\RIHDFKLQGLFDWRU7DEOHVKRZVFRQVWUXFWUHOLDELOLWLHV
WKDWZHUHH[DPLQHGIURP&)$DQDO\VHVZKLFKZHUHFRQGXFWHGVHSDUDWHO\
IRUHDFKVXEGLPHQVLRQ,QWKHWDEOH&URQEDFK¶VDOSKDZDVDOVRDQDO\]HGIRU
HYDOXDWLQJ(3'GLPHQVLRQEHFDXVHRIWKHIDFWWKDWFRQVWUXFWUHOLDELOLW\IURP
&)$ZRXOGQRWEHPHDQLQJIXOLIWKHFRQVWUXFWKDVIHZHUWKDQIRXULWHPV7KH
WHVWUHVXOWVVKRZWKDWFRQVWUXFWUHOLDELOLW\VFRUHVRIWKUHHIDFWRUVDUHDOOJUHDWHU
WKDQWKDWDUHFRPPRQO\UHFRPPHQGHGDVDEHQFKPDUN
&RQYHUJHQWYDOLGLW\UHIHUVWRWKHH[WHQWWRZKLFKLWHPVRIDFRQVWUXFWVKDUH
DKLJKSURSRUWLRQRIYDULDQFHLQFRPPRQ7DEOHGHPRQVWUDWHVDVHULHVRI
JRRGQHVVRI¿WLQGLFHVIRUHDFKGLPHQVLRQ$OWKRXJKWKHȤVWDWLVWLFVIRU,(0
DQG(63DUHVLJQL¿FDQWȤ=df pRWKHU¿WLQGLFHVLQGLFDWH
DQUHDVRQDEO\DFFHSWDEOH¿WLH*),!1),!&),!505

7DEOH!&RQVWUXFWUHOLDELOLW\RI(/3VVFDOH
)DFWRUV 1RRILWHPV
&RQVWUXFW
UHOLDELOLW\
5DQJHVRILWHPWR
WRWDOFRUUHODWLRQV
,QWHUQDOHQYLURQPHQWDOPDQDJHPHQW,(0 4  
(QYLURQPHQWDOVRXUFLQJDQGSDFNDJLQJ(63 4  
(QYLURQPHQWDOSURFHVVGHVLJQ(3'  a 
1RWHD&URQEDFK¶VDOSKD

,Q WHUPVRI(3' DV D VDWXUDWHGPRGHO LW DSSHDUV WKDWȤVWDWLVWLFV LV
LQVLJQL¿FDQWZKLFKPHDQVWKDWWKHPRGHOIXOO\¿WVWKHGDWDHo ԧ,Q
DGGLWLRQHDFKLQGLFDWRURIWKHDOOWKUHHFRQVWUXFWVKDVDVWDQGDUGL]HGORDGLQJ
ZLWKKLJKO\VLJQL¿FDQWtVWDWLVWLFVVXJJHVWLQJWKDWDOOLQGLFDWRUVSURYLGHJRRG
PHDVXUHVWRWKHLUODWHQWFRQVWUXFWV*LYHQWKHWHVWUHVXOWVFRQYHUJHQWYDOLGLW\
LVVDLGWREHDGHTXDWHO\DFKLHYHG
$QGHUVRQDQG*HUELQJS
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7DEOH!5HVXOWVRIFRQ¿UPDWRU\IDFWRUDQDO\VLV&)$IRU,(0(63DQG(3'
&RQVWUXFWDQGLQGLFDWRUV 6WDQGDUGL]HGORDGLQJ WVWDWLVWLFV *RRGQHVVRI¿WLQGLFHV
,(0 ,(0   Ȥ df 
,(0   *), 1), 
,(0   &), 505 
,(0  
(63 (63   Ȥ df 
(63   *), 1), 
(63   &), 505 
(63  
(3' (3'   Ȥ df 
(3'   *), 1), 
(3'   &), 505 

'LVFULPLQDQWYDOLGLW\UHIHUVWRWKHH[WHQWWRZKLFKDFRQVWUXFWLVGLVWLQFWIURP
RWKHUFRQVWUXFWVDQGLWFDQEHDVVHVVHGE\SHUIRUPLQJDFKLVTXDUHGLIIHUHQFH
WHVWRQWKHYDOXHVWKDWZHUHREWDLQHGIURPWKHFRQVWUDLQHGLHWKHFRUUHODWLRQ
EHWZHHQWZRFRQVWUXFWVLV¿[HGDVHTXDOWRRQHDQGXQFRQVWUDLQHGPRGHOV,W
KDVEHHQDUJXHGWKDWLIWKH¿WRIWKHXQFRQVWUDLQHGPRGHOLVVLJQL¿FDQWO\EHWWHU
WKDQWKDWRIWKHFRQVWUDLQHGPRGHOWKHQGLVFULPLQDQWYDOLGLW\LVDFKLHYHG
$VDUHVXOW WKHUHZHUHWKHVWDWLVWLFDOO\VLJQL¿FDQWUHVXOWVpRIWKH
FKLVTXDUHGLIIHUHQFHWHVW WKDWDWWHVW WRWKHSUHVHQFHRIGLVFULPLQDQWYDOLGLW\
EHWZHHQDOOSRVVLEOHSDLUVRIWKHIDFWRUVLH ȤIRU,(0(63LV,(0
(3'LV(63(3'LV
7HVWRI¿UVWRUGHUDQGVHFRQGRUGHUPRGHOV
,Q WKLV VHFWLRQZHDWWHPSW WR WHVW WKH(/3VPHDVXUHPHQWPRGHO LQ WZR
VWDJHVDWHVWRIWKHWKUHHEDVLFGLPHQVLRQVLH¿UVWRUGHUPRGHODQGDWHVW
RIWKHKLJKHURUGHUIDFWRULHVHFRQGRUGHUPRGHO,QWKH¿UVWRUGHUPRGHO
,(0(63 DQG(3'DUHFRUUHODWHGEXWQRWJRYHUQHGE\DKLJKHURUGHU
IDFWRULH(/3VVHH)LJXUH,QWKHVHFRQGRUGHUPRGHORQWKHRWKHUKDQG
,(0(63DQG(3'DUHJRYHUQHGE\DKLJKHURUGHUIDFWRUVHH)LJXUH
7KHUHVXOWVRIPRGHOHVWLPDWLRQIRU¿UVWRUGHUDQGVHFRQGRUGHUPRGHOVDUH
$QGHUVRQDQG*HUELQJS
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SUHVHQWHGLQ)LJXUHVDQGGHWDLOHGDVIROORZV
)LJXUH!)LUVWRUGHUIDFWRUPRGHORIHQYLURQPHQWDOORJLVWLFVSUDFWLFHV(/3V
1RWHLQGLFDWHVVLJQL¿FDQFHDWSOHYHO
,QWKH¿UVWVWHSZHWHVWZKHWKHUWKHWKUHHVXEGLPHQVLRQVDUHZHOOVXSSRUWHG
DVGHVFULSWRUVRI(/3V$VLOOXVWUDWHGLQ)LJXUHWKHPRGHOHQWDLOVWKHWKUHH
¿UVWRUGHUFRQVWUXFWVREVHUYHGLQGLFDWRUVRIHDFKFRQVWUXFWDQGPHDVXUHPHQW
HUURU WHUPV7RHYDOXDWH WKHPRGHO ILWȤWRGHJUHHVRI IUHHGRPVWDWLVWLFV
JRRGQHVVRIILW LQGH[*),QRUPHGILW LQGH[1),FRPSDUDWLYHILW LQGH[
&),DQGURRWPHDQUHVLGXDO505ZHUHXVHGWRGHWHUPLQHKRZZHOO WKH
GDWD ILW WKHSURSRVHGPRGHO7KHRYHUDOO ILW LQGLFHVVKRZ WKDW WKHPRGHO
ILWV WKHGDWDZHOOȤ df *), 1), &), 
505 0RUHRYHU WKHVLJQL¿FDQWIDFWRUORDGLQJVDQGFRUUHODWLRQ
FRHIILFLHQWV WKDWZHUHREWDLQHG IURPD WHVWRI WKUHHEDVLFGLPHQVLRQVDUH
VKRZQLQ)LJXUHZKLFKVHHPVWROHQGVXSSRUWWRWKDWWKRVHGLPHQVLRQVDUH
ZHOOVXLWHGIRUHYDOXDWLQJ(/3V
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)LJXUH!6HFRQGRUGHUIDFWRUPRGHORIHQYLURQPHQWDOORJLVWLFVSUDFWLFHV(/3V
1RWHLQGLFDWHVVLJQL¿FDQFHDWSOHYHO
,QWKHQH[WVWHSDVHFRQGRUGHU&)$LVIXUWKHUHPSOR\HGWRDFKLHYHVWURQJ
YDOLGLW\DQG UHOLDELOLW\ DVZHOO DV WRGHWHUPLQHZKHWKHU(/3VPD\EH
YLHZHGDVDKLJKHURUGHUIDFWRU8VLQJWKHVDPHPHDVXUHPHQWLQGLFDWRUVZH
PRGHO(/3VDVDVHFRQGRUGHUIDFWRUVHH)LJXUH9DULRXVPRGHO¿WLQGLFHV
DUHFRQVLVWHQWO\DFFHSWDEOHDW WKHFRPPRQO\UHFRPPHQGHGEHQFKPDUNȤ 
df *), 1), &), 505 DQG
WKHVLJQL¿FDQWIDFWRUORDGLQJVDOVRSUHVHQWHGLQ)LJXUH2QWRSRIWKDWDOO
WKHODPEGDFRHI¿FLHQWHVWLPDWHVRI,(0(63DQG(3'
DUHVLJQL¿FDQW7KHVHUHVXOWVOHDGXVWRFRQFOXGHWKDWWKHVHFRQGRUGHUIDFWRU
VWUXFWXUHRI(/3VFDQEHDGHTXDWHO\VXSSRUWHGWKXVSURYLGLQJHYLGHQFHWKDW
WKHGRPLQDQWGLPHQVLRQVRI(/3VLQFOXGH,(0(63DQG(3'
0DUVKDQG+RFHYDUSS
7KHVHPRGHO¿WLQGLFHVDUHFRPSOHWHO\LGHQWLFDOZLWKWKH¿UVWRUGHUIDFWRUPRGHO)LJXUHEHFDXVHWKHGHJUHHVRIIUHHGRPDUH
VDPHZKHQWKHQXPEHURI¿UVWRUGHUFRQVWUXFWVLVWKUHH/DLHWDO
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V. Discussion and implications
,Q WKH ILUVWRUGHUPRGHO LQWHUQDO HQYLURQPHQWDOPDQDJHPHQW ,(0
HQYLURQPHQWDOVRXUFLQJDQGSDFNDJLQJ(63DQGHQYLURQPHQWDOSURFHVV
GHVLJQ(3'DUHSRVLWLYHO\FRUUHODWHGZLWKVLJQLILFDQWIDFWRU ORDGLQJVDQG
DFFHSWDEOHPRGHO¿W LQGLFHV,WPHDQVWKDW WKUHHSURSRVHGEDVLFGLPHQVLRQV
DSSHDU WREHZHOO VXLWHG IRUPHDVXULQJHQYLURQPHQWDO ORJLVWLFVSUDFWLFHV
(/3V,Q WKHVHFRQGRUGHUPRGHO LWKDVDOVRVKRZQWKDW WKHVLJQLILFDQWO\
SRVLWLYHUHODWLRQVKLSEHWZHHQWKUHHVXEGLPHQVLRQVLH,(0(63DQG(3'
DQG LWVKLJKHUFRQVWUXFW LH(/3VDORQJZLWKH[FHOOHQW ILW LQGLFHV2XU
SURSRVHGKLHUDUFKLFDOVWUXFWXUHIRUHYDOXDWLQJ(/3V LV WKHUHIRUHVXSSRUWHG
ZLWK V\VWHPDWLF DQG VFLHQWLILF SURFHGXUHV LPSO\LQJ WKDW(/3V FDQEH
FRQFHSWXDOL]HGDVDPXOWLGLPHQVLRQDOPHDVXUHFRPSULVLQJ,(0(63DQG
(3'
7KHVH¿QGLQJVPDNHVRPHDFDGHPLF LQGXVWULDOFRQWULEXWLRQVDQGVXJJHVW
VHYHUDODSSOLFDWLRQVIRU WKHUHVHDUFKDVIROORZV2XUUHVHDUFKILQGLQJVDUH
RULJLQDOLQWKDWDQDWWHPSWWRLGHQWLI\PHDVXUHPHQWGLPHQVLRQVIRUHYDOXDWLQJ
(/3V7KHUHVXOWVRI WKLV UHVHDUFKJHQHUDOO\VXSSRUW WKHFRQFHSWXDOL]DWLRQ
RI(/3VPDNLQJXSRIRWKHU ODWHQW IDFWRUV LH ,(0(63DQG(3'DWD
KLJKHURUGHU OHYHO*LYHQ WKH ODFNRID WKHRU\EDVHGIDFWRUVWUXFWXUH IURP
WKHHQYLURQPHQWDO ORJLVWLFV OLWHUDWXUHDQGWKHIDFW WKDW(/3VKDYHQRWEHHQ
VXIILFLHQWO\FRQFHSWXDOL]HG LQ WKHSUHYLRXVVWXGLHVRXU UHVHDUFK ILQGLQJV
ZRXOGFRQWULEXWHWRWKHHQYLURQPHQWDOORJLVWLFVOLWHUDWXUHE\GHYHORSLQJDQG
YDOLGDWLQJDPHDVXUHPHQWVFDOH
,Q DGGLWLRQ WKHPHDVXUHV QHZO\ GHYHORSHG LQ WKLV VWXG\PD\ KDYH
LPSOLFDWLRQV IRU LQYHVWLJDWLQJ DQG DVVHVVLQJ WKH UHODWLRQVKLS EHWZHHQ
ORJLVWLFVSUDFWLFHV WRZDUGVVXVWDLQDELOLW\DQG LWVSHUIRUPDQFH7KLVPHDQV
WKDW(/3VPHDVXUHVFDQEHXVHGWRDVVHVVDQGLQYHVWLJDWHQRWRQO\WKHH[WHQW
RI HQYLURQPHQWDO ORJLVWLFVDFWLYLWLHVEXW DOVR WKH LPSDFWRI LWVSUDFWLFHV
RQEXVLQHVVSHUIRUPDQFH)RUH[DPSOH=KXHWDOKDYHVKRZQWKHSRVLWLYH
UHODWLRQVKLSEHWZHHQWKHJUHHQVXSSO\FKDLQPDQDJHPHQW*6&0SUDFWLFHV
DQGSHUIRUPDQFHLQWKH&KLQHVHDXWRPRELOH LQGXVWU\%\XWLOL]LQJ*6&0
=KXHWDO
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SUDFWLFHVPHDVXUHVZKLFKZHUHGHYHORSHG LQ WKHSUHYLRXV VWXGLHV WKH\
HPSLULFDOO\ LQYHVWLJDWHGDQGDVVHVVHG WKH UHODWLRQVKLSDQG OLQNHG*6&0
SUDFWLFHVZLWK LWVSHUIRUPDQFHV ,Q WKLV UHJDUG WKH(/3VVFDOHGHYHORSHG
LQ WKLV VWXG\JLYHVDGGLWLRQDO LQVLJKWV WR ORJLVWLFV UHVHDUFKHUV IRU IXUWKHU
LQYHVWLJDWLQJDQGDVVHVVLQJSHUIRUPDQFHRXWFRPHV
2Q WKHEDVLVRI WKH LQWHUYLHZVZLWK.RUHDQ ORJLVWLFVSUDFWLWLRQHUV WKH
DXWKRUVQRWLFHGWKDWWKHORJLVWLFV¿UPVDUHQRZLQWHJUDWLQJWKHLUHQYLURQPHQWDO
FRQFHUQV LQWR WKHLUVWUDWHJLFDQGRSHUDWLRQDODFWLYLWLHV ,Q WKLVFRQWH[W WKLV
VWXG\ LVRQHRI WKH LQLWLDOHIIRUWV WRJLYHVRPHJXLGDQFHRQKRZWREHWWHU
PDQDJHDQGSXUVXHDQHQYLURQPHQWDOORJLVWLFVVWUDWHJ\WRORJLVWLFVPDQDJHUV
7KDWLVWRVD\ORJLVWLFVPDQDJHUVFDQDVVHVVWKHOHYHORIWKHLUHQYLURQPHQWDO
SUDFWLFHVE\XVLQJ WKH(/3VPHDVXUHPHQW7KHVHPHDVXUHV IRUHYDOXDWLQJ
(/3VPD\ DOORZ ORJLVWLFVPDQDJHUV WR EHWWHU XQGHUVWDQG WKHLU FXUUHQW
HQYLURQPHQWDOVWUDWHJ\HVSHFLDOO\,(0(63DQG(3'
3ROLF\ LPSOLFDWLRQ LV DOVRPDQLIHVWHG LQRXU UHVHDUFK ILQGLQJV.RUHDQ
JRYHUQPHQWLVQRZSXVKLQJDKHDGZLWKLWVORJLVWLFVUHODWHGWRHQYLURQPHQWDO
OHJLVODWLRQ HJ µ7KH$FW RQ WKH'HYHORSPHQW RI 6XVWDLQDEOH7UDIILF
/RJLVWLFV¶7KHEDVLFSXUSRVHRI WKLV OHJLVODWLRQ LV WRPD[LPL]HHQHUJ\
HI¿FLHQF\DQGUHVRXUFHUHF\FOLQJDQGWRPLQLPL]HZDVWHVLQHDFKIXQFWLRQRI
ORJLVWLFV,QRUGHUIRUWKHVHSXUSRVHVWREHSXWLQWRSUDFWLFHWKHUHPXVWEHDQ
XQGHUVWDQGLQJIURPJRYHUQPHQWRILWVFXUUHQWVWDWHRIHQYLURQPHQWDOORJLVWLFV
DFWLYLWLHV,QWKLVUHJDUG(/3VPHDVXUHVDGHTXDWHO\GHYHORSHGLQWKLVVWXG\
PD\KHOSSROLF\PDNHUVWRXQGHUVWDQGWKHFXUUHQWVWDWHRI(/3V)XUWKHUPRUH
WKHVHPHDVXUHVZRXOGKHOS VXSSRUW WKHJRYHUQPHQWDO GHFLVLRQPDNLQJ
HVSHFLDOO\UHJDUGLQJ³JUHHQORJLVWLFVFHUWL¿FDWLRQV\VWHP´
VI. Conclusion
7KHUHZHUHD IHZHIIRUWV WRPHDVXUHHQYLURQPHQWDO ORJLVWLFVSUDFWLFHV
(/3V LQ WKH SUHYLRXV VWXGLHV KRZHYHU QR RQH UHIOHFWV WKHPXOWL
GLPHQVLRQDOQDWXUHRI(/3V LQHPSLULFDODSSURDFK7KHUHIRUH WKHSUHVHQW
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VWXG\KDVDWWHPSWHGWRGHYHORSDQGYDOLGDWHDUHOLDEOHVFDOHIRUHYDOXDWLQJ
WKHGLIIHUHQWIDFHWVRI(/3V%DVHGRQWKHUHOHYDQWOLWHUDWXUHDQGWKHSUHYLRXV
H[SORUDWRU\UHVHDUFK(/3VZDVSURSRVHGDVD WKUHHa prioriGLPHQVLRQV
LQWHUQDOHQYLURQPHQWDOPDQDJHPHQW ,(0HQYLURQPHQWDO VRXUFLQJDQG
SDFNDJLQJ(63DQGHQYLURQPHQWDOSURFHVVGHVLJQ(3'7KHUHVXOWVVKRZ
WKDWYDOLGLW\DQGUHOLDELOLW\RI WKHVFDOHIRUPHDVXULQJ(/3VDUHDGHTXDWHO\
HVWDEOLVKHG
$OWKRXJK WKLV VWXG\ KDV SURYLGHG UHOHYDQW LQVLJKWV LQWR WKH EHWWHU
XQGHUVWDWLQJRI(/3VWKHUHLVDOLPLWDWLRQZKLFKVKRXOGEHDYRLGHGLQIXUWKHU
UHVHDUFK)LUVWZHRQO\PHDVXUHWKHDGRSWLRQRI(/3VUDWKHUWKDQWKHUHVXOWLQJ
SHUIRUPDQFHRXWFRPHV'XULQJWKHOLWHUDWXUHUHYLHZDVZHPHQWLRQHGHDUOLHU
ZHIRXQGWKDW WKHVLJQL¿FDQWO\SRVLWLYHUHODWLRQVKLSEHWZHHQHQYLURQPHQWDO
ORJLVWLFVDFWLYLWLHVDQGLWVSHUIRUPDQFH7KHUHIRUHIXUWKHUUHVHDUFKZRXOG
EHGLUHFWHGWRZDUGVLQYHVWLJDWLQJWKRVHUHODWLRQVKLSV/DVWWKHVDPSOHVL]HLQ
WKLVVWXG\ZKLOHDGHTXDWHIRUWKHSXUSRVHDWKDQGZDVUHODWLYHO\VPDOO
LQGLYLGXDOORJLVWLFV¿UPVLQWKLVVWXG\$ORWPRUHGDWDVKRXOGEHFROOHFWHGLQ
IXUWKHUVWXG\WRULJRURXVO\JHQHUDOL]HWKHUHVHDUFK¿QGLQJV *
.LP
HJ*RQ]iOH]%HQLWRDQG*RQ]iOH]%HQLWR

'DWHRI&RQWULEXWLRQ-XQH
'DWHRI$FFHSWDQFH$XJXVW
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